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This article discusses the evaluation and treatment of a 

56-year-old man with complete rupture of the distal biceps 
tendon.  The mechanism of injury, symptoms, and findings 
at physical examination may suggest the diagnosis.  
However, magnetic resonance imaging (MRI) and, to a 
lesser extent, sonography can define the point of tear and 
can be used in pre-operative planning. 

 
Introduction 

Rupture of the distal biceps tendon is a relatively 
uncommon injury, but delayed diagnosis may result in 
permanent and debilitating loss of function and strength in the 
injured extremity.  Although complete distal biceps tendon 
ruptures may be diagnosed by characteristic clinical and 
physical exam findings, cross-sectional imaging with magnetic 
resonance (MR) imaging and, to a lesser extent, sonography 
can be useful for confirming the diagnosis and showing the 
exact point of tear, particularly when the clinical diagnosis is 
in doubt. This article describes the clinical presentation, 
imaging findings, and treatment of complete ruptures of the 
distal biceps tendon. 

 
Summary of Imaging Findings 

Initial anteroposterior and lateral radiographs of the left 
elbow demonstrated no significant radiographic abnormality. 
There was no radial tuberosity avulsion fracture, joint 
effusion, or soft tissue swelling (Fig. 1). 

Triplanar MR images demonstrated the distal biceps tendon 
retracted 9 cm proximally with peritendinous and 
intratendinous proton density and T2 high signal consistent 
with edema and hemorrhage (Fig. 2A-E).  Proton density and 
T2-weighted MR images showed posttraumatic inflammation 
and hematoma surrounding the retracted tendon and filling the 
gap between the retracted tendon and the radial tuberosity 
appearing as heterogeneous high signal intensity (Fig. 2A-D).  
Proton density MR images at the level of the proximal forearm  
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Fig. 1 Anteroposterior and lateral radiographs of the left elbow reveal no osseous 
or soft tissue abnormality. 
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Figure 2A 
 

 
Figure 2B 
 

 
Figure 2C 
 

 
Figure 2D 
 

 
Figure 2E 
 
Fig. 2 (A) Sagittal T2-weighted fat-saturated MR image of the left elbow 
demonstrates high intensity fluid signal surrounding the retracted and curled 
free end of the distal biceps tendon (arrows) with extension along the 
intermuscular fascia (arrowheads) into the forearm.  The levels of subsequent, 
representative axial images are labeled accordingly.  (B) Axial proton density-
weighted MR image of the left arm demonstrates mild, high intensity fluid 
signal around a thickened, but intact, distal biceps tendon (arrow) at the 
musculotendinous junction.  (C) Axial proton density-weighted MR image of 
the distal left arm demonstrates high intensity fluid signal within and 
surrounding the retracted and curled free end of the distal biceps tendon 
(arrows) within the distal arm.  (D) Axial proton density-weighted MR image 
of the left arm, distal to (C), demonstrates high intensity fluid signal 
surrounding the free end of the distal biceps tendon (black arrows) with high 
signal fluid in the surrounding soft tissues (arrowheads).  (E) Axial proton 
density-weighted MR image of the left forearm demonstrates absence of the 
distal biceps tendon at the radial tuberosity (RT) and high signal along the 
intermuscular fascia (arrows). 
 
 
demonstrated nonvisualization of the distal biceps tendon at its 
expected insertion on the radial tuberosity (Fig. 2E). 

Immediate post-operative radiographs of the elbow 
demonstrated a new surgical tunnel through the proximal 
radius with a tendon button along the dorsal surface of the 
radius at the approximate location of the insertion of the distal 
biceps tendon on the radial tuberosity (Fig. 3). 
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Fig. 3: A lateral post-operative radiograph of the elbow demonstrates a new 
cortical tunnel through the proximal radius with a tendon button along the 
dorsal radial cortex. 
 

Discussion 
Tears of the distal biceps tendon are uncommon injuries 

with a reported incidence of 1.2 per 100,000 patients.1 Ninety-
seven percent of biceps tendon tears involve the proximal 
tendon, whereas only 3% are distal injuries.2 Complete distal 
biceps tendon tears occur more frequently in men, most 
commonly between ages 40 and 60 years, than in women; 
although case reports of distal biceps tendon ruptures in 
women exist.3  Distal biceps tendon ruptures are classified as 
acute (injuries less than four weeks old) or chronic and 
complete or partial.4 Complete tears are more commonly 
found.  The dominant arm is usually injured.5 

The mechanism of injury associated with complete tears of 
the distal biceps tendon is an excessive load applied to a 
flexed, supinated forearm, particularly in sports such as 
weightlifting, football, and rugby and work-related incidents.4  
The patient may complain of pain and swelling in the 
antecubital fossa and around the elbow.6 Physical examination 
reveals tenderness, swelling, and ecchymoses in the 
antecubital fossa; asymmetry of the biceps muscles; and 
weakness with forearm supination and elbow flexion. In 
addition, in patients with complete tears, a palpable defect 
from the radial tuberosity to the lower arm represents the gap 
between the retracted, ruptured distal biceps tendon and its 
insertion site.7  

Although excessive loads usually result in complete tears of 
the distal biceps tendon from the radial tuberosity, the extent 
of tendon retraction is dependent upon the integrity of the 
bicipital aponeurosis.   This band of fibers originates from the 
distal biceps tendon, radiates to the ulna, and then merges with 
the deep fascia.  This fibrous band, if intact, secures the distal 
biceps tendon in place and prevents its proximal migration. 
Complete tears of the distal biceps tendon also can occur at the 
musculotendinous junction, although they are less frequent 
than complete tears at the radial tuberosity.8 The underlying 
pathophysiology contributing to distal biceps tendon rupture is 
likely multifactorial. Theories include degenerative changes 
within the tendon, mechanical factors resulting from the 
limited space between the ulna and radial tuberosity through 

which the tendon passes, and the relative hypovascularity of 
the distal tendon similar in nature to the critical zone seen in 
the rotator cuff.3,4  

In patients with complete tears of the distal biceps tendon, 
plain radiographs of the elbow and arm are usually normal. 
However, infrequent findings include soft tissue density in the 
distal arm representing the retracted biceps muscle or avulsion 
of the radial tuberosity.  As sonography is inexpensive and is 
increasingly available in the emergency room, it can be used 
to demonstrate the extent of complete tears with variable 
lengths of retraction from the radial tuberosity and the 
interposing fluid filling the gap between the tendon and 
tuberosity.9,10  With partial tears, sonography may show 
thickening of the biceps tendon with an irregular or wavy 
contour, but the tendon can be seen in its entire length to its 
attachment to the radial tuberosity.9  Loss of the fibrillar 
echotexture seen in the normal distal biceps tendon is a less 
reliable indicator of tendon pathology because perceived 
abnormal tendon echotexture may be artifactual when 
sonographic technique is suboptimal.11 MR imaging is helpful 
when the history and the physical examination findings are 
indeterminate or if the tear is incomplete.  Partial ruptures are 
characterized by T2 high signal intensity within an abnormally 
thickened or thinned distal tendon.  Although these findings 
overlap with those seen in tendinopathy, the presence of bone 
marrow edema at the radial tuberosity and fluid in the 
bicipitoradial bursa suggests a partial tear rather than 
tendinopathy.3  When the distal biceps tendon tear is complete, 
MR imaging shows absence of the tendon at its insertion site 
with interposing T2 high signal intensity fluid and variable 
lengths of tendon retraction.6  

Treatment of acute distal biceps tendon rupture usually 
consists of early surgical repair.4  If surgery is delayed for 
greater than 4 weeks after injury, the operation may be 
complicated by scarring around the distal tendon with less 
desirable clinical results.  Surgical repair is by either a one or 
two incision technique, both of which have many variations.  
The single incision technique involves an anterior elbow 
incision and dissection to expose the distal tendon and radial 
tuberosity, while the two-incision technique utilizes an 
additional posterior incision over the dorsolateral aspect of the 
forearm to facilitate attachment of the tendon to the radius.1,8  
Both techniques are associated with the risk of injury to nerves 
and heterotopic bone formation.  The single incision approach 
is facilitated by the use of suture anchors or, in the case of the 
current patient, a tendon button.4 With this technique, the 
distal tendon is attached to the tendon button and then passed 
through a tunnel in the radial tuberosity at which point the 
tendon button is fixed to the posterior cortex of the radius 
securing the tendon in place.1 

Complete tears of the distal biceps tendon are relatively 
uncommon injuries, but the correct, timely diagnosis is vital to 
patients regaining strength and function.  Cross-sectional 
imaging with sonography and MR imaging play vital roles in 
confirming the diagnosis or resolving uncertain diagnoses. 
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